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(54) THREE-DIMENSIONAL ULTRASONIC WAVE SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a three- 
dimensional ultrasonic wave system capable of easily 
matching ultrasonic wave images with the position data of a 
probe corresponding to the images. 
SOLUTION: By synchronizing the timing of ending the 
gathering of two-dimensional image data in an ultrasonic 
diagnostic device 1 and the timing of ending the fetch of the 
position data of a computer unit 4 for a three- dimensional 
image processing by making the timing signals of end be in 
common or the like, the two-dimensional image data fetched 
lastly to the computer unit 4 for the three-dimensional 
image processing and the position data fetched also lastly 
are made to correspond to each other, and thus, 
correspondence with the position data is easily attained even 
with respect to the other images as well by tracing back from 
the last image data and position data. 
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(54) BSg|g«>«i^] 3J*t7Cfi«ife'>5^7"A 



(57) 

T-r-2>:5''f 5>-:^'i:Sr, *IT^O^^ 5 :x^m-^Sr*a-fk 




.r.5?.y.Vf....4...y.'. i..^ 



fhmfm^^x 3 HKTmimmm >- 1 ^ - .y h ^ 

fp.-th 3\%j^'^'my7.'fMzii\-^X. 
Htrie 2 Jj^CTcMfST'"- 9 C7)1R* §r,I^T-t ■& ^' S >'i?' t tu 
IS 3 ^j^:7nam»lffl 3 >- f A - ^ a. - <y h cofirlf-'- ^ 
(TM'^^ik^-^^^'J-th^ A ^V'/}i-knm^'±h^}:.\z 
j; 0 . mria 3 Jj^TcWtXIliJiffl 3 >^ b° j. - J-::^ h 

mim^wmmm.\zii\\xmMmrxi--yi 

Wmizn LXWiiJ-^-t^ t J; D 2 <!K7mm'f- 9^3 

m^iHcomm^ ^ u 1 1: mflE^'hrt-tt^ti.Jt 3 }^ 

^^t.fifz2<X7miA'f-:^ t BuiaS^PiSra-yi^^'W 

<7)mm.y-'- ^ b izm^^ ^x s wmw^^- ^ ^mia 3 
-r-i. 3;j«:7c^w*>'XTi^«c*3v^T. 

mfflESl^^if^SXti filB 3 WtW^'m^ y t 
-rJ'o.-.y hT-%^L:^c^'-f Sy^-ft^J^t^oT, mia 
2 JJ^CTcllffeT'- rJ' <^m;6^'^f *)tL. mrifi 3 iJiCTcBl^^aia 

Lfzm'^^ B ^- KB«x- ^' t ;^ ^ - F r 7 {c J: 
lflL?)SH«x - Sr . luia 3 J^TCB^MSffl 3 y t" :x - 

■$'0.— 'vvoi^^ u itt-eiimffl^iJfcKM L . mria 3 

<J:7cH«$raffl3 >'tfA-:^'a.r:-y bfcfci^TlWEeW 

B ^ - KB«x - i: miejfll»SB«-f - ^hf^h^fi 

^tm-^mzm-t^ 3wmm.'f-^ -^mmzmm^ 

[it5RiI4 ] luia3JJ^7cBm3aPIffl3^b°A-i5'^->y 

h fitfia 3 j^TcB^T^'- ■s' ^ mmm- h coiz<m t^ti 
1 mmt Lx^mmmm-fhny'7 yxw^—/"? 



(2) #W20 00-238 (P20 00-238H 

7 ^Mia^SWft^ir^^t aulas iXTcB^^iailffln vb' 
S t L 7t ItiRxi 1 Xii 2 laKco 3 J^TniS^^ ^-X t A , 

{f^fg^ 3 <X7mm.^mm 3>'b-i-^a---yhfc*^ 

LXWiiJ^-t^ t izX D 2i!K7mm¥-9i: 3 
J^TcS^iclRmt, >!:c0 2<5:7cH»-f-^2:1uiaSW»^ 

mmmmm 3 y b j.- -y h d . c: ^oro d 
a^tif^ 2 iXTtmrnT-iP' t miasg^ftrn-^icj'f-ft 

iOfiST^"- iJ' t i,zm^\^X 3 <^:7cB«7'"- ^' ^luie 3 <^ 

f 1. 3WmW&>-:^'rMzi5\,-^X . 

luieiSWifti^iTsaxtt Buia 3 <X7cBfft®affl 3 >- b j. 

A:']$ixT*^^>. m^con^Wxx^ mria2}js:7cHmf 
-^com*«^$^L. Huia3»:7cB«3!!iaffl3>-bV 

- ^' - .y h ^COfiST"- :^ J5t 0 ttS i 

[it^6 ] mwmmmm.tz<7yim^^m.^z9y 

tttt «rtg^ 3 J^7CB«J!!lfflffl 3>'ba.-^JL-.ybh:*» 

^>*i9s BttiaSW^^WSBfcJsv^TS^&rn-yS: 

-:5'h;*5-F-yr7{ci.|> JfiLSEHft 7^ - 3^ i: 2r 3 'i'Kft 
WfciRmL , icO^B^SB^:- HBftT^'-^ i:Jfll»SB« 
T-^" 1 2r 1 ftcOBfftx-:^{=-^J?KLTllriB@#S^BIf 

^«t-*s^-r -i. t . itria-^jiic L3tB«-r"-^ Sr luia 

^'hW«t § 3 iXTcBft^aaffl 3 b J. - rJ' -y h 

Koa.^, ^toffioatttitiuia-^i^B^ST^-^fcS'ii' 

V^T 3<J^7cB«x-^ &Hfria3{^7cB«3!Baffl3 ^-t i 
liB-^^B«7^-:S'i4Wie®^jg^B^:- h'B«x-^fc 

^m\m.9m\z]^ 'o±^hfz^^m^'f-9-i)^hm%i3 
wmmm.m-^y\i:x-9a.-'y hTtaias^^B^ 

- Ywm'f-^twMMsmm.'f-^ b iz-9i-mLxmm 

\z 3 <'Kymm¥~ 9 ^ W^m-h Z.h^W^hLtz3^d(. 

[ft^^a? ] l^-SPfir«S^&B h'B«f--^ h fi 
"y-YvTvXzXh JflL?tB«T - t ^ti mS'Kifc 
3<?:7C4^"'J A-Ax-:? i: tTlR*, *S^t-|> 3<^7€m 
W^i/X-r A{ci3V>T , 

BoiaSiH^feB^- FBfftx-i^'T) 3}3^7cB«x-^ i; fr 
i2JflL»gB«T-^'03»:7cB«x-^i:2r. Hifc^O-^^ 
B^fcLT^-r-SISl^r-Fi:. lBffl«ctfeML-Cffl 
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— KBfft-r — i?c0 3 <X7iMM r — :^ t miiMMSiB. f — 
rJ' CO 3 <^7cli«7-'- rJ' i; Sr P]— CO^KTMI— ««^:^r|S] 
T'^^K-r -i. i l*^ t L7t W«JI 7 i£«c7) 3 iJ:7ce^ 

CO 3 J^tEHMt'- ^ t <7)— *T-*^<^ffiXi; fuS t * 

3»:7n^^«H«7'-^SriB!ctT«^-rS3»: 

Mia 3 ^CTc^Hfil-r'— ^' t PIBffitc , mlB 2 <J:7t^i * 

^L/c3)^7C^;^cO-f >J/^r-^^^L. miE3<^7t;^ 

^:^ri6]*^i. >S, J: d «c Ljt i fc 2: Wit t tTt 3 <i^7c@ 

[ft^ifl 1 ] HUie-f HfriE2J^;7U0^* 
Hft-r-i-co 3Jj^7c9'5^iRmMJico3'hJl^fc3£m-rS 4^1 

A. 

^Lt^mmt Lfzmm. loxmi im<^ 3 d^mm 

0. 1 IXfil 2ia«cD3<^7n®*iSi^X7^a.. 
[0001] 

miMk^mm 3 y e ^ - ^ j.- -y b jck "9 s=^T^ ^ co 3 

[0002] 

•9. ®W^BitSIS{ct3{t-i.3<J:7cH«o«^{i*r^^ 



[0003] HK{^{±. ffia5fflc03X-y^X7'n-7" 
[0004] :iZX\ ^*c03J^7neW*S/XTAT- 

"^f^m^-iz^m L . -etLj;^ l x m'ivf<r) 3 dz7m«^ 
mmwkc^y p—i.isc ( 7 i^-Ai/- h ) tm^x-h-ox 

3{X7cH^t3i!«lffl3yt;A-:J'a.::i>y mfP 
3 0y\^-M.t\<-^omM^ixtiyV'—M.u-hX'M*)oL 

^tL^X0l,Z^'^X\'^fZ. 

[0005] :L<r)fcib^ KOii^^W^cocftcti. m^co 
MKiT^ts^LtifinhitX^^hti^. Cico*^, 3JX7cW« 

3Vb°i-^^->yb x-m^m^m^mt-' lo cm 
;^i:^|iIfiJ$-^-r. ®^&limi:^coiii«{cm^i-i>7° 
ico:^&tt, m'Bmmwmm^ih3\X7mm.mm-:iy 

tfi— ^:2.- -y Viz:^y'y^ yX'2<!KjtWSif-9^^ 

[0006] * fc. e#ifern-7-^^Ki{c J; OjSS^t 
EB^^^^ttS-^tl. c: {c J; 0 . 3<^7c;1[«<^S«bS«- 

^xdiz^j:-ox\-^hi§^. mimm^mi^-th^-^ ^y 
^■^m-^fz K) . iRmmmiz^hMxm^my'o-y^m 

[0007] $ ^>{c. mwrnrnmuxu. mm.<^mm 

iB«Sr*-r B ^- Fliffet . ^J? 9- K -y 7°^ J; l>Jfll?I 

<ry^wm^<r>yz'f-^m^h Lx3wmmmm^yyi 

jL - -y h (CttM ^> tit < , 3 <5i:7Clffi«^!!lll 

ffl3>'fc''i-:J'j3-:::.-y hTfi^^J^T-B^:- FHmi: 
JflLefiiami: l,Z^mth Z.tltX'% ^^tP-ofz. L*^L^*^ 

^, m^^mmmm.'nB^-YmwihMmi&^nmz 

lR»t. ^^tm^J5M{c3v^7cH<fet LTWWJti-^ 

tv^dS*{4^<. ^mz^c^^wAt^'om^^^ 
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[00 08] $ <i>ic. mwMmm^3i!K7tm^'ti>^ 

-<-*^$>D- ffiffl#{i:^*t-CV^^3<X7E:H«<7)3r'Jx 
[0009] 

[%BB*^"mLJ;di:-r-&iiM] ^wmsmii. 
-yco^w^tfom^^i. & ^ h -i. 3 HKTtm^ 

»>-XxA$r««-^-l. ^ t {eft S . 

[0010] *»Bjoffic7)g6^(i:^ m^mM:mmm:iz^[- 

iil-f^tlfZ 3 JJ^TCBft^lffl 3 y}:^:x-^J~~ h 

T-^JjgBf**^ ^ B KB« i; ;'5? 7- H ^JfiLgTiBH 

[0011] 3js:^0i(7)ft!i«aa^{±. siXTcM^com^if 

[00 12] 

-i. c: t J; 0 , m^m^mmmizMmzm o 2 

Tcmmf- i^t^iiK)3 J^HftM^ 3 jL- ^S'o. 

- -y h IzWcmzM 0 J2=^5'i^5«x- ^ *^'^ftJ£tt{t hit 

[0013] t/c. ^wn\i. mim2},z7yctx 5 {c. 

max - iRft t Sr^f ^ COT- . Bffix - ^ eS-r'- 
[ 0 0 1 4 ] tf^. *%BH{±, ig*:«3 fc^i^-ti d \z. 
•y h B ^: - F B«T - ^' t ;^ 7 - F r ^ (c j; 

^^mmm"—? h ■^m\\z^-^h(ryQ. b^: 



[0015] t.tz. *^BJ(±^ »3ftll4 {^S^t- J; d {C. 
Sv^TcBftT-:? ^MmjS.'th(r)\Z'j^'mt ^ixht%WL<^ 

2<x7mwt'T—?^\^mth<r>\,zm-fhmf^^immb 

[0016] iTt. *fgB3{±. ff*3a5{^^-r J; 3 {:r. 
-C^^/i). ^cOB^^Six-C . 2»:7na«T^-^'<7)jRm*s 

MS&s^^x. 3Wtmm.^m.m^y'^a.—^:^=.-/h^<ry 

[ 0 0 1 7 ] ^ ^^mi±. tmmeiz^ik-tx -5 

B ^ - KB^T - ^ t msB^T- t mm-m 
mizx *) imz-^m^fix\i^i><^T. suKfmmwmm 

ay\L'::z.-:P:j^-'yh T-ttlX D 3= * fife ^JtBf^i' . 

nT^. -^rn-t^^-^MLx . ^ii-^timw\iz3».7mm 

[ 0 0 1 8 ] 1 7t , *^BJ!{±. nmwuz^-rx 3 tc, 

®W^B^- HB«x-:^<7)3<5s:7t;a«x-^' tIfllv3SB 
T , 1 BMJ^M^iJLT-flSiJfc^S^-tli C t iiTt 

m.^^\%m~t^tifix-^h, 

[ 0 0 1 9 ] *7t, ^^mi. IW3S8St/'9{c^^-rJ: 
2«<7)Bm2:. lBffi«c:M^iJbT«SiJJc:^^-r-l> 

[0020] * fc, ^wmi. mimi 0 . 11. 12 

1 3 {c^-f j; -3 . 3 i^TC^S^afftx— ^' |BIB® 
Jc. 2J^:7r:ti#feBmT-^cO±T. :£*S.t^"JR*:*r|t] 
S:fijS'Mtg{-4^lii»4^*{c. i/i*«*%*^i.<J; dJc 

m^^^-f^A ry \^-juh^-^^L.fzmwm.Lfz 

3ik7iM(r>-( y=Jy-i$'iiK 3iJi:7C«*B«f'-:5'cO« 

izm^mc^m¥immiizMx.xi>. m^mm<^:^v:iiy 

[002 1] 

J;.|. 3<X7t;0^^S>^TA2r»i tv^HMm^t^i DIM 

Hj-r-s , H 1 izii^^m(7)ift L\.^mm&m^izx 1. 3<j: 
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u 6 $r:fr LT aj:f] 2 <j:7ciift7-'- ^ ^HflA:'3SB 

1 2 LTMft;^ ^: U 7 a , 7 b iCiX D 3 J^tc 

[00 22] mmmmmm. i TiiM^-srn-y 2 sr 
=^'^wmm. 1 rtc^Hit^ u 6 iciBii-r . zcomi^ 

•y r 7 <t -I. jjiiSis«-r- i?- commm t l t ^ v ^ <b ti 

>- b- A - ^ ^- -y h 4 ^ y 7 a , 7 b (^gij 

3 >- b- a. — ^-jx - -y hAlztSi^XB^- KHftfT) 3 J^tE 

[0023] t> 6a, 6 bji. ^^mitiX^O 

2»:7ca«-f-:?Sri&i*-r-g.^SS:i^-C*5t5, 
a 1 <7)ii^:^ b C P U 9 *^^>iR»$^T ( y V -X(Freez 
e) ) c7)rj-?>- Ytm^ti^ t T\ ®ff-«Bftf^Jig;SI5 1 0 

B^^ML. ^<^±«c^LV>Bm&»#S.O (±»#) 
^ t -C , S{=«lf<7)1^S*S:OB«7^- **lE1t ^ tL S X 

[0 0 24] ^c7)Bi^^^ U 6c7)^S§r±Rgt L 

#\ ^ cn^m'm^ttfzim.iz 2 '(fomuwMim i tfcSJt 

l.X^mthi>(r>b^t. 

[00 25] ■ny\^:i.—^:2-=i.'vYA\z\i^ Ii*ift7°n 

m»mt:>fi. 2}^7cB«v-'-^cojRmpaiii:isitraPSx 

U^tii '5fflv^rai5BT-3Vb°j--^:2.rL>/ h4c0ffla-r 
[0026] ^if^*{i. MW«^ir^« 1 XJirJ y 
LT. B^JKmraS^c^nvi/Ffc. B«iR*#IT^7)3^ 
HTii. CtL^jcJOnv^-Hii^yb-j.— i^o-ri -y h4t0 



(5) #M20 00-238 (P2000-238H 

[0027] ay\fzL—^a.:z.-yVA<D3<X7t^~-yh 
cpul i{±. :i<7mimMM^cr>a'7y}it:X-n'th 

t . nrnf-is^tsm^ 5 {;fis-fe y-^3i}^i^ cr>iimf- 

[0 0 28] tfz^ a>-b*jL— iJ'i— -y h4(7)3<X7C^ 
::^-y hCPUl i<5DB«tR**IT<^3V>-h'&A 
IJ-t^t. fia7^-:?JR*gP5{cfi:a-feV-9-3;()>^cOfi 

l(r,^^XhCPV9lz^m-t^Xdlz^-oX\-^&. *X 
hCPU9{±. B«JR*Ml!&«3Vi^KSrS{mi.h-t 
tifc b y ;^ §ixT ^#WSf^BSSP 1 0 (c^WjS^O 
*5TS.V2<}i:7t:jg*^BmcOf^ljS;*ITf:fJ55-r<. ^Oj;^ 
{cBfftJRmHIT^O 3 -? >- F & 3 >- b i - ^ a. - >y F 4 1 
«s««l:W^« 1 i: <7)-:;^;«)^»i A^3-r t . ^tiH^-n y 

b*^-^:2-^ ■/ h 4 fc muwmimm i cDffls-jciEis^ 

r- ^ cOJRmfc S nm LX »Tt- •& .1 i: h . 
[ 0 0 2 9 ] ^*3. B«ID^iaJS2Stt/^$ITi03-7>' h'*^ 
ay\;^—9:J-~'yh4}i m^mm^W. 1 i: 
i>X-n^tt^h. m3&sa>-b-A-^'^--y F4fcS^ 
^Slr^S 1 offi*{c:4E)M§fi-i> i.o\zLfz:^tX. 2 
^^TcS^ifeBft T - ^' COIR* t ^ cOJK* i: ^ IS! 

fi| LTI^T 2 <^7c:BmT-iS^<7)jR*i;fiiB7--^coJR» 
i: S:|Blfi|-C S •?> b LtziK 03 fcS^-f-J: 3 M^^B 

mmm 1 1 sv^TcBfftffinffl^ >-e^-^':3.- .y f 4 1 

T-^^ffl^tLi.x-^llXm^'^ 5 V;?-fi-^^^gP2 1 Srfg 
{ft. ZcDy'-^lRM:^-^ S.yiP'm^±U2 1i}-^h% 

^Ltimmummt^Rv^mTcoa^y vti^m'smmmm 

m 1 c^^^X F C P U 9 t 3 }^7nBfft?!i3affl3 i/b" jL-:^' 
ji- .y F4<753<J:7CJ-— -y FCPU 1 1 WL-f 

[00 30] 2<X7mm7'-i'cr)umbim'f-^c^m 
MbiimT Lfzmz. imm^mmm. i comm^ ^ y 6 

3<5C7cHm^aaffl3>-b-A-:5':i---y F 4c7)Bfll^ 
^:y7a, 7hizmiM:Xtl^l2^lffLX2WiM^m 

[003 1] B«;^^: y 7 a . 7 b:d^^«»f*{-J|XAL 
/i2a^7nS#*B«-r-:J'>&^'^ 1 7 A-^-oJii»{cM 

^^(^ttis^ii. tfz:itnzmmi-xiiLmiy'-^:<'^v "st-^to 

ii|#*^'Jn»:®Il^ 1 3 T'-^:b$^tt: 3<^Bfllf^)Sf58 

{ciM^>ix^o :L(r>b%2Wm^'&m\^'f~9b\mrr 
b<rm.-^\i^-Mzbtvz.\.^i> . ^rif^^>, 2{^7M 

\Zff!i>iXht-^t:>X'hh . 

[0032] 3<X7tB^#Jj!4«58 -Tii. ^7 l^-AcT) 
2 <Ji:7C®W^B«x- rJ' i: ^<55* <50^2;St - ^ i: *^ 
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timm^^^. M I p {m±ims,m) . m i n i p (m 
yNm^m) . m^tkm. 7r^VsL-M.uyy'oy^\ mp 

[ 0 0 3 3 ] ^i^. ^mmmmTii. B^-vmmt k 

^- vmmt V y yy^mmmt ^mwAmmmm i t- 
^zL.- »y h 4 T^^sft:^^ ^ mmxm^ i> c h ^ < B ^ 

Vb^^-:^:^-- .y b4c7)B#:^^«gPl 8T*tT^9tll>o ZL 
^■ttm^. B^-FBft^±^^;*^-MfflftSr±» 

t3}X7m^mmm^y^^^-i^^^-y h4com^^'^ 

nmfi^^^t. mfimim^±m^-^tLfzm^coB^-v 

[ 0 0 3 5 ] ^ciT. mwm^mmm 1 co-^mmmi"^^ 
mi5x\ B^-Ymmb:^y-]mmmt^^!^^i> 

miz^ B^-KB«coail^^lf?Sfc> ^-JtMBftcO 

J: d izm^coX 0 ^^±M'^^^X^l±ti:<X'im^hM% 

mmzxy)^m'h. 3»:7cBftMiiffl3>'b'^ 

-^llgh m.commx B KBfti: ^-JfiL^Hffe ^ ^r^"- 

{tTiB«L. ^ft^^fimm\z3<x7mm.^n-mm-h. 

[0036] <r vl T\ B^— FBfl^^ * y—MMM\^<^ 
«T*>0. RGBc7)-fefi£*{C^^M-r>&^. R«-i-, G« 



(6) #BB2 0 0 0-2 38 (P2000-23 8p 

coJ:3(^^l3S:t''l^o B^- KB«<^OB*faSr (R 

b. Gb, Gb) . :^y—mfiM\^<^MM§.^ (Rc, 
Gc, Be) X^^h<^t^h. 

[0037] z.<r)t% . ^^mm.(^m^m, ( r s , g 

s, Bs) GcifiOX^^j:\-^^^^ 
Rs== (RbH-Rc ) /2 
Gs= (Gb+Gc ) /2 
Bs= (Bb + Bc) /2 

xtm^ix^^. 

[0 0 38] t.fz. Gct^O(r>m^ 
Rs =Rb 
Gs-Gb 
B s=^Bb 

xtm^tih. 

[0039] m\z. ^jmi^^'rrmth<D\±. r s , g 

s. Bst}mL<^j:\^m^ 
Rb^Gs X 2 
Gb^Gs X2 
Bb = Gs X2 
Rc== (Rs-Gs ) X2 
Gc = 0 

Bc = (Bs-Gs) 'X2XS^hflh. 
[0040] t.ti^ Rs, Gs, BsffimL^-^^^^-^ 
R b = R s 
Gb=Gs 
Bb = B s 
Rc = 0 
Gc^^O 
Bc-=0 

[004 1 ] :L</y^d\z%\\^\z'^m\^LfzB^-Ym^ 
c0 3^^7E®fS^;<?^--lttSBfac0 3^^7t;Bftt(±. 

X7v>fi^ai ixm,^^fiho <rc^^:^*^£t lx 
\±. me (a) \z^^xd\z^ B^—Ymi^<^3<'Kjm 

\^hAy-Mmm\m3<X7m\S.h^imM'^LX IB 

mz-^^Lxm^^h^^m.^mt. ±fzme (b) t 

co3^^7t:Bfth ^i^^\zMy^xw\^\zm.^^hmm^ 
mt<D2m^tmm.^fixi5^ . ^t^i^-^izx^n^ 

lzm^^x.i^fihXd\z-^j:-yXV^h. t.fz. ^m.<7:>^m 

hLx\±. mmmm^. ^=¥-mmimm^. 3<X7tmj: 

MT^Sr#Jtt. mmmi:^^z:t^->fz^^m:K:ifi 

[ 0 0 4 2 ] ^ ^ITS 6 ( a ) Lfz^^^^MX^ 

B^-FB«^M i n I P (*/WlS») . :^y- 
JjLSEBfS^rMI P {M-:km!^) Lfzi><7^X^hh . Mil 
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[0043] s•ft^^°:t^;^^c^i:. ^^m^t-^hmm^iz 

^.^y^m^:ih\zX->X . 1216 (b) iz^Lfzmm 

^.izm'omthz.bif^'^h. mm^^'it. ^-^iz^ 
to tfz. h^-/::^^wi/iif^. ^^xmmzx^mm 

[0044] ZCOt^. ^E*-cOHf^^|SIt<Illte. 
yM^iSSt/:: [Sy nc] (RM) .i^':^>'S:SJX • 

[0 04 5] tfz. S17 (a) iz^^xoiz. imm<^ 

m^lz^^XolzLXi>X\^-^L. H7 (b) iz^^Xd 
liZ . 1 BtM<^ B^— vmi^^ :^'7-SMfimMco 3 <):7tm 

cD9mm^Wr:^h^dlzLXh^\\ ^^>ic. 1217 

(a) , (b) iz^Lfzimm<^B^-}^mmk:^^- 
5mfLmim3i):jmi&^mij^iz. xii-ursi-^^m 
mTm^-t^^tizXKi. mmx^'^^^u^<^B^-v 

izLxhi.^\ ^iz^mm^iziDif^mmmcowm 
i^mmwiTi^y^^Lx^t^xdizLxh. xm^\^ 

iznd XdlzLXi>X\\ 

[0046] d >2r 3 }X7tm^XU. M'^^TiA 

^'^tix\^^h3}!K7mmtiK :^^va.-Mnm^mmtL 
X. h:(^Xo^x\^^ {m9<:omM.iom) t^i^M,x^-^^m 

li. zc^mm^mm^tfzMz. ^^i^^-^^^i 

emmx\^ho 

[0047] 4yy^-^9L±mi 08 (a) \Z 



^^m\ztA^X D JX fzm\% . Xti: d coJt 

c0Mf^:£*2r^''A^D^<'ri>/^^{-. H8 ( b ) \z^^ 

° ( lu ) <^a«ii:iR*iBm<7) 1 tfc a ( 'i^' U ^ - 

^S^teffi) 2:11 L. 18 0' (H) cOfig«i:lRSaft 

B^- KB«^^ 3^3^7c:Wm^^**l^^^aKLT^^^b 
DB^--Hiii#<^c0 3<J:7t:BffeS:±Tll]te. 

[0 04 8] <rcO;KS^*S/3 V-^ ^^Srf^^Xy'l/ 
^ 1 7 1 B Ym\%m<n 3 J^7t;B« t fti- 

b x\ 3 iXjmi^^^^^-n^ b mmiz 3 }X7t 
L fz u ^ -j>^mmb coikmm^mmm^izm 

MT^^Xolz^xh. 

[0 04 9] mz. >i-^U-^c7)3i^7C^d£f^^Sr^S 

'ttmnz-:>\^xmm^h. 3^^711^^^^:. 

^^h;^?^'^v\ 'e^^-*T\ 3}X7mmmmm^y^'::L 

^^wmj^^hMi^Mzm^X'^ hXo (c^^r 

I) , <r ^ Tmz n *fc<^ 2 v^Tcjg^iswft ^ 3 ^XTciifi 
tmm^^Ktb^hb. 3<X7tm\^wm^<^i^'^ 1? 

jxcomM^miz "n" ^^^LtzmmbLx^t^ti 

[00 50] ^'^l--^^*^'STtL<«S^^Srn-7^^2€: 
ifi^-f - b ifX% hiio\z. ^ti^^m-hfz^comM 

— ^JSrHl 0 (a) IZ^LX^^h. Zcomx^l^. Pi^y 

yThhti^^^—i^^^yThX^-^. zcomM-^ ys^^—^ 
i±^comw:Bmtin^-( i^ji^^m^mmb Lx^m^^ 
xdiz^->x:BKi. mti,m^^''7y<^^^-&^^nm-jj\^ 
izmmmz^^tb. t.tz^'^-^^^ y<^m^mi^^cr)^'^ 
-nrnzmmmzmt^hi^oiz^^-yx^-^h. ^^i^-^ 

{±. yy^-^'^^m-h:ib\zi: 
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•9, *i*iSra-7"2arff* L<m-b^'fZtffiX'^i>. 
[ 0 0 5 1] , M*&i^lifr^S 1 iOli«;'< t U 6A> 
^> 3 <}i:K:Hi«Waffl t° - 1?':!.:^ .y h 4 coiifll;^ ^: 

§15 1 6 T^^-f .sikjI-^ >->>>-^ . mtim 1 0 

[00 52] 

[00 53] ^ . t . n^wmmmmz 



[HI] *^BJcO»^ L\,-^mmmizJ: & 3iJ:7^^« 



[112] [lll««|g70-y^ll, 

[ H 3 ] 0 1 C0ft!ic7)«tg7-n V ^ H, 

[H5 ] IS14coHfS^^»ffiffi{cm^-r§ 3<J:7t:S*»>- 

[EI6] iai<557-'-f;^rb-^«a±J::«^U7t*l^iB 

[US] yi^^-^'^^gp-Cf^^>n.|.'-K>''i^g W > 
[119] 3»;7C^S<7)3:^l*]Sr^-ria. 

[H 1 0 ] yzJ'r-^m^^xi'^htihU-mH W'r 

[^«^BB] 

1- 

2- 
3- 

4 • ■ ■ 3 ^XjtmmmM 3 y e j.— rJ-^a.- -y h . 
5 
6 



•mix— ^';^^:U , 
8--3<J:7CM«f^Bi<igP. 



[HI ] 



[112] 




Tl U 



[mi 0] 



(a) 



(3?^C^>t'a-toyh ; 4) 



9=J 



Freeze 



hCPU 



r -TP-:/ --2 



' — 
3 



11 

_L_ 



CPU 



--14 



7a,7b H IS^j't'j I 
13^-©—" 



ilr 

17 H f'-f:trKSiai 



16 



<b) 



DDDDDDDDDDDDDDDDDDD 



(9) 
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[03] 



[04] 



mSiUmsttm : i) ^[3*5c3:*-i-*i=»h : 4) 

' HI 



Freeze 



CPU 



mtt 



^14 



7a,7b H ii^^i'J 



17 H TfZ7-w5gl ^«— J 



16 



[05] 



[138] 



Freeze 



9H*^ KCPU 



3 



CPU 



15- 



12- 



18^ 



I 



17 H 7VX7-wfea K 



--5 



16 



zii — 





CY«|*Illfely/clg-^) 




7i77V-k 



mmmvt 



m) 

90" (:fe) 
180' 

270- (*) 
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(10) ttPB 2 0 0 0 - 2 3 8 ( P 2 0 0 0 - 2 3 8e 
[Hb] [119] 

(a) -^j&m^m 




(b) mmTjkm 



= 2000-238 



(11) 2 0 0 0-2 38 ( P 2 0 0 0 - 2 3 8e 

[117] 




(b) B^- KiT®ll>^lS]^^15iJ 
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7oy h^— i^'cOgS^ 

(12mm^ ffl* «T F^-^(##) 4C301 BB05 BB13 BB28 BB34 CC02 

*^ME*3g2TB16#4-^ m^mm DDOI DD02 EE20 GD02 JC14 

i^Xy'J^X.yi^-TU y^^M^^^f^ JC20 KKOl KK02 KK07 KK08 

mmmm m- ma ms kki6 m? kk22 

M^Mimm^ 2 T @ 16# 4 mSEffl KK40 LL03 LL20 



